The electromagnetic field propagating along an ideal dielectric waveguide may contain both bound and unbound (radiation) components. In a transverse spectral representation, the "bound field is represented by a finite sum of discrete modes but the unbound field requires integration over a continuum of modes. This integration, while it provides an exact description of the radiation field, can be very slowly convergent. An asymptotic representation using improper (leaky) modes is more rapidly convergent but is only valid in a restricted region of space.
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The purpose of this thesis is to study both the spectral and improper unbound modes, and the connection between them.
Chapter 1 provides some general background to the modal theory of electromagnetic-field propagation in dielectric waveguides, with particular emphasis on the unbound modes. It defines the physical system to be studied and the basic notation to be used in the remainder of the thesis and, along the way, re-derives some well-known results of electromagnetic theory for later use.
In Chapter 2, the bound modes of a circular dielectric rod are listed, and the spectral radiation modes derived, in a form found most useful for later analysis. Orthogonality and normalization conditions for the radiation modes are derived using a general formalism which yields a relationship between free-space and modal fields valid in a much wider class of systems than those of specific interest here.
These orthonormality conditions are used in Chapter 3 to study the 
